INTRODUCTION {#sec1-1}
============

Obesity has reached new epidemic proportions in the world. The World Health Organization reports that worldwide more than one billion people are overweight, at least 500 million of whom are severely obese. An estimated 115 million of these people will develop serious medical conditions, including diabetes mellitus (DM), cardiovascular diseases (CVD), stroke, liver problems, and cancer. Studies show that those potentially life threatening conditions can be improved with weight loss.\[[@ref1][@ref2]\] Overall, prevalence of obesity among Saudis is known to be 35.5%.\[[@ref3]\] Effective weight management for individuals who are overweight is not possible, what with a trail of pharmacological approaches snot achieving any significant outcomes. Bariatric surgery has provided significant weight reduction and gained popularity, but there is a price to pay, for there could be complications in the procedure and its outcome, as well as associated major morbidities and even some mortality.

There is, therefore, a growing demand for the less invasive approaches. Among them endoscopic management of obesity has attracted much attention.

Endoluminal treatment of obesity involves:

Prosthesis such as the deployment of intragastric balloon to restrict oral intake and duodenojejunal bypassEndoscopic suturing and stapling devices, which are still being perfected.

Since 1980, intragastric balloons have been used to induce satiety by decreasing the capacity of the gastric reservoir, thereby reducing food intake leading to weight loss in obese patients. Gastric balloons have been upgraded and improved and a number of papers on them with conflicting results have been published.\[[@ref4][@ref5][@ref6]\] This paper, presents our experience of the safety, tolerance and weight reduction efficacy of the bioenteric intragastric balloon (BIB) in our obese patients.

MATERIALS AND METHODS {#sec1-2}
=====================

The first 100 patients with BIB were 41 males and 59 females in the age range of 17-55 with a mean age of 32. The criteria for inclusion were as follows: (1) Body mass index of more than 30 kg/m^2^ and (2) failure to achieve weight control by means of lifestyle modification with or without pharmacological agents.

Exclusion criteria were as follows: Endocrinological causes of obesity, pregnancy, or planning to get pregnant, presence of gastric lesions such as active peptic ulcer disease, varices, large hiatus hernia, and previous gastric surgery, patients on anticoagulants, alcoholics, and drug abusers.

Diet control of 1200 kcal and the value of regular exercise was discussed and their importance explained. Patients gave their consent, and the need for the first 3 days of adaptation was emphasized. Basic laboratory tests, that is, full blood count, biochemical profile, glycated hemoglobin, insulin level, thyroid function tests, lipid profile, electrocardiogram, and abdominal ultrasound were done. Anesthesia evaluation was done, and the procedure performed under monitored anesthesia care (MAC) sedation in the endoscopy suite (BIB; Inamed, Santa Barbara, CA, USA) was used.

As a first step, esophagogastroduodenoscopy was performed to rule out abnormalities that would preclude balloon insertion in the patients. After the removal of the scope came the assembly of the collapsed balloon. A sheet, a collapsed balloon and the balloon filling tube were inserted into the stomach. The location of the collapsed balloon was controlled by re-inserting the scope, and under direct observation the balloon was filled, near the antral region, with the amount of 500-700 mls of saline (stained with 1O mls of methylene blue) using a 20 ml syringe.

After the balloon had been filled, the scope and the syringe attached to the balloon with the filling tube were taken out. Gentle suction led to the sealing of the valve and the balloon, that is, "filling tube". The filling tube was gently detached from the balloon and with minimum pulling pressure removed. The balloon was, therefore, left in a semi-floating condition in the stomach \[Figures [1](#F1){ref-type="fig"}--[4](#F4){ref-type="fig"}\]. The mean procedure time was 25 min. The patients were kept for 2 h for postprocedure care and discharged home. They were allowed to start with small amounts of liquid after 6 h, 1.5 l in the first 24 h, and to start on a soft diet the 2^nd^ day.
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Antiemetic and analgesic medication (Kytril BD granisetron hydrochloride + Tramodol 50 mg twice daily) to last 3 days were also given. Proton pump inhibitor (PPI) 20 mg once daily was to be taken for the whole period. The balloon was removed in 6-12 months under MAC sedation in the endoscopy suite. The average time for the removal of the balloon was 20 min, and patients were discharged 2 h after the procedure, with the advice to continue the diet and exercise protocol.

RESULTS {#sec1-3}
=======

Owing to our protocol, early removal without a definite indication was not allowed. On account of intolerance, that is, pressure symptoms, nausea, and abdominal cramps, three patients had the balloon removed early, 2-7 days after the initial insertion in other centers. Otherwise, with 3 days of antiemetic and analgesics it was generally well tolerated and the balloon remained for the scheduled period.

Episodes of minimal hypoxia (temporally drop of oxygen to 70%) during the MAC sedation with the usage of propofol were seen in 10% of patients. In two morbidly obese patients, because of significant drop in oxygen saturation the procedure was discontinued.

In two patients, evidence of balloon leakage was noticed and one of them noticed a change in urine color due to the absorption of methylene blue. In one patient, who did not come for follow-up at 18 months, the balloon deflated spontaneously and migrated into the intestine and was passed uneventfully per rectum. He gave a history of 2 days of mild abdominal cramp prior its passing per rectum. The balloons were removed under MAC sedation in the endoscopy room. The removal was not associated with any bleeding, that is, injury, no aspiration. For six patients, the scheduled day for removal had to be cancelled and rebooked for next day despite 12 h of fasting because of incomplete emptying of the stomach.

The outcome in our patients was classified into four groups. Group 1 accounted for 30% of patients whose maximum weight loss was up to 7 kg in a period of 6-12 months. Group 2 represented 10% of the patients, who had had minimal nutritional change with little exercise and had lost 8-13 kg. Group 3 represented 30% of the patients. They had been purposeful on the protocol and had done their best but had been unable to achieve perfection and had lost 14-25 kg. Group 4 comprised the remaining 30% of patients who resolutely followed the advice and protocol and lost 26-39 kg of body weight in a period of 6-12 months. There was also significant improvement in different aspects of metabolic syndrome such as DM, hypertension, dyslipidemia, and fatty liver in all compliant patients.

DISCUSSION {#sec1-4}
==========

Over the years, several researchers have tried different balloon devices. The most recently introduced BIB is spherical in shape with a high volume capacity (700 mls) and is filled with saline instead of air. Studies have shown that complication rates are very low.\[[@ref7][@ref8][@ref9]\]

The balloon itself and technique for positioning it is safe. In our study, there was no deaths, perforations, ulcer or obstruction. The rate for spontaneous deflation was 2%. Episodic and temporary hypoxemia in short neck morbidly obese patient was observed. Hence, we suggest that intubation for this type of patient is safe and less stressful. We found that preparation for the removal of the balloon required 2 days of intake of pure liquids with no fiber-containing nutrient.

Three days of analgesics and antiemetic\'s with regular long-term 20 mg PPI was found to be extremely helpful for early abdominal distention, colicky pain, and vomiting. PPI was extremely effective for the prevention of ulcer and balloon damage from the effect of gastric acid. Weight loss traditionally is the main objective. Weight-loss in our dedicated group of patients was impressive, with the average weight loss of 32.5 kg. However, in 1-year follow-up in this group of patients, 15% of the lost weight had been regained. In group 3, patients\' average weight loss was 19.5 kg. In group 2 patients\' average weight loss was 10.5 kg and in the group that was the least compliant, that is, group 1, was 4.5 kg.

Obviously, this outcome is not comparable with the results obtained in bariatric surgery, but there were noteworthy resolution of co-morbidities. The risk of death from CVD and other co-morbidities increase with a range of moderate and severe obesity.\[[@ref10][@ref11]\] The benefit of 10 kg weight loss in terms of co-morbidities (DM, HTN, and dyslipidemia) are well documented.\[[@ref12][@ref13]\]

CONCLUSION {#sec1-5}
==========

Our data documents that in well-selected patients the BIB is an effective device that can be used to achieve a body weight loss and resolve many obesity-related morbidities with minimum complications. We believe that patients\' motivation and compliance, as well as respect for dietary and behavioral rules are mandatory in order to arrive at the expected results.
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